This paper investigates the relationship between the productivity of African manufacturing firms and their access to services inputs. We use data from the World Bank Enterprise Survey for over 1,000 firms in ten Sub-Saharan African countries to calculate the total factor productivity of firms. The Enterprise Surveys also contain unique measures of firms' access to communications, electricity and financial services. The availability of these measures at the firm level, both as subjective and objective indicators, allows us to exploit the variation in services performance at the sub-national regional level. Furthermore, by using the regional variation in services performance, we are also able to address concerns about the possible endogeneity of the services variables. Our results show a significant and positive relationship between firm productivity and service performance in all three services sectors analysed. The paper thus provides support for the argument that improvements in services industries contribute to enhancing the performance of downstream economic activities, and thus are an essential element of a strategy for promoting growth and reducing poverty.
Introduction
Services inputs play an important role in many economic activities. It is difficult to think of any firm in either industry or services that does not rely on telecommunications services, financial services or energy. Yet, access to reliable services of adequate quality varies substantially across countries and often presents difficulties for firms in Sub-Saharan Africa.
The tradability of services inputs across national and even regional borders is quite limited, in spite of the increasing scope for electronic delivery. While physical inputs can be imported from other parts of the country or world, firms are more reliant on the state of locally produced services inputs in telecommunications, banking and electricity distribution, the three services which we focus on this paper. As a result, difficulties in procuring adequate services inputs locally may constrain firm performance.
There are several channels through which inadequate services inputs could affect the performance of firms. If telecommunication services are unreliable, firms may find it difficult to communicate and coordinate with clients and suppliers, and lose staff time in the process. Inadequacies in banking services may prevent a firm from exploiting productivity-enhancing investment opportunities and create unnecessary friction in the financial functioning of the firm. Inadequacies in power provision may disrupt the production process, cause productive assets to lie idle and thus decrease productivity.
Many African countries have been engaged in trade liberalisation in recent years. But successful participation by African producers in export markets may be constrained by the difficulty in accessing services inputs at home. In fact, unless African firms are able to access services inputs of competitive quality and prices, they may find it difficult to compete even in the domestic market. In many African countries, firm expenses on services inputs constitute a considerably larger fraction of total costs than those in other parts of the world and often dwarf labour costs (Eifert et al., 2005) . Hence, any improvement in the conditions at which these services inputs can be purchased is likely to have at least as much of an influence on total costs as a change in labour costs.
This paper investigates the extent to which the productivity of African manufacturing firms is related to difficulties in procuring services inputs, using firm-level data from ten Sub-Saharan African countries. The sources of this data are the World Bank Enterprise Surveys, conducted in over 1,000 firms in Ethiopia, Kenya, Madagascar, Mali, Mauritius, Senegal, South Africa, Tanzania, Uganda and Zambia. We use information on firm inputs and outputs to calculate total factor productivity (TFP) of firms. The Enterprise Surveys also contain unique measures of the performance of communications, electricity and financial services. The availability of these measures at the firm level, both as subjective and objective indicators, allows us to exploit the variation in services performance at the sub-national regional level. By using the regional variation of services performance, we are also able to address the possible endogeneity concerns about the services variable.
Our results show a significant positive association between the performance of manufacturing firms and indicators of the availability of services in the region. These findings are consistent with the view that services matter for the productivity of firms, and provide evidence of the relevance of services sectors beyond the boundaries of the sectors themselves. As the International Labour Organization World Employment Report 2004-5 states, 'bridging the global productivity divide is essential for fighting poverty and stimulating growth in both output and decent and productive employment'. Productivity is a necessary condition for creating incomes that allow people to escape from poverty. This paper strengthens the argument that reforming services industries can contribute to enhancing the productivity of downstream economic activities, and thus be an essential element of a strategy for promoting growth and reducing poverty.
Related Literature
There is a growing body of evidence of the relevance of services sectors for growth and productivity. At the aggregate level, Eschenbach and Hoekman (2006) document a positive correlation between the extent of services liberalisation and economic growth in transition countries during the 1990-2004 period. Mattoo, Rathindran and Subramanian (2006) present econometric evidence from a sample of 60 countries over the [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] period that openness in the financial and telecommunications sectors influences long-run growth performance. At the micro level, Arnold, Javorcik and Mattoo (2006) provide evidence for a positive link between services liberalisation and downstream manufacturing performance for the case of the Czech Republic.
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To the best of our knowledge, the role of services inputs in Sub-Saharan Africa has not yet been analysed rigorously in the literature. Most of the literature on the performance of production establishments in the region has focused on the relationship between export status and performance (Van Biesebroek, 2005; Bigsten et al., 2004; Mengistae and Pattillo, 2004) . Clarke (2005) investigates the relationship between policy variables and the export performance of African firms and finds that restrictive trade and customs regulations appear to discourage exporting. Tybout (2000) reviews the performance of manufacturing firms in developing countries and identifies the following reasons for the poor performance of many developing-country establishments compared to global best practice: limited market size (which may be aggravated by insufficient transport services), lack of human capital, and difficulties in accessing manufactured inputs and infrastructure services at competitive prices and quality. The objective of this paper is to assess the significance of the last variable, access to infrastructure services.
Finally, as noted above, Eifert et al. (2005) analyse the share of 'indirect' costs for firms in 42 countries. Most of these indirect costs are attributable to services-related inputs into productionenergy, transport, telecom, water, insurance, marketing, travel, independent professionals and accounting. They find that in countries such as China, India, Nicaragua, Bangladesh and Morocco, indirect costs account for 13-15% of total costs, around half the level of labour costs. In most African countries, indirect costs average as high as 20-30% of total costs, often dwarfing labour costs.
Data and Empirical Strategy
Our establishment-level data come from the World Bank Enterprise Surveys. Data from these surveys are available for a cross-section of firms from ten Sub-Saharan African countries which were surveyed following the same methodology. The countries are Ethiopia, Kenya, Madagascar, Mali, Mauritius, Senegal, South Africa, Tanzania, Uganda and Zambia, and the surveys were undertaken between 2001 and 2005.
The Enterprise Survey data contain detailed information on output and production inputs, which we transform into real values using the respective Gross Domestic Productivity deflator and then convert into US dollars using the yearly average exchange rate. We estimate TFP as the residual of the Cobb-Douglas production function in equation (1), with real output as a function of capital, labour and intermediate inputs. Particular attention was given to the capital variable. In firm-level data sets, this is usually the variable, which creates the strongest concerns regarding correct measurement, because firms have an incentive to overstate depreciation and understate the book value of their physical capital for tax reasons. To avoid this problem, the Enterprise Surveys contain a question about the current resale value of the machinery and equipment if the firm had to sell it the next day, and we use this information to estimate the value of the capital stock. We estimate the production function as,
where y i represents real firm output, l i is labour, k i capital and m i intermediate inputs. The estimated coefficients vary at the level of each manufacturing industry s, which include food and beverages, textiles and garments, chemicals and pharmaceuticals, metals and metal products, non-metallic mineral products as well as wood products and furniture. 2 The parameters of the production function (1) are identified using two approaches: the first is an ordinary least square (OLS) estimator and the second is the semi-parametric estimator suggested by Olley and Pakes (1996) . The latter uses the firm's investment behaviour to control for a possible estimation bias that may arise if a firm makes its input choices contingent on an unobserved productivity shock affecting m i .
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The second building block of our analysis is information about the performance of services sectors, which is also available from the Enterprise Surveys. The surveys contain both subjective and objective measures of local services performance. The subjective measures are firms' valuation on a scale from 1 to 5 as to how much of a constraint they consider electricity, telecommunications and access to finance for their businesses. The objective measures come from questions about the delay involved in having a new phone line installed, the number of days required to clear a domestic or foreign money wire, the number of days with power outages in the previous year and whether a firm has chosen to install its own power generator. Table 1 shows descriptive statistics of these measures by country.
While the World Bank Enterprise Surveys have the advantage of containing information about services performance at a more disaggregated level than the country level, the fact that this information comes from the same firms whose performance we examine also creates challenges.
The challenges in this exercise are twofold. Relating a firm's performance to its own perceptions of, or even its own measurable experiences with, access to services would create concerns about endogeneity. Perceptions are likely to be influenced by success, and a more efficient firm may be more efficient because of particular characteristics that also affect the treatment it receives from services providers, like size and the resourcefulness of the manager. These issues make a one-to-one juxtaposition at the level of the firm an unattractive empirical strategy. At the other extreme, aggregating all the information to the country level would make it impossible to control for other country-specific differences in governance, institutions, business climate or geography in a cross-section. And it would leave the unique variation at the sub-national level unexploited. Our empirical strategy is thus to go the middle way by exploiting the regional variation within countries. Rather than using the individual firm's responses to the services-related questions on the right hand side, we aggregate these responses up to regional averages. This reduces considerably the influence that an individual firm's performance can have on the value of a right hand side variable. At the same time, regions within a country share all the possible unobservable influences that are determined at the country level, and introducing country fixed-effects allows us to capture these unobserved differences.
In order for our estimation strategy to be reasonable, we require a sufficiently large number of observations per region to bring down the influence that an individual firm's response can have on the right hand side variable, and sufficiently large number of regions within a country for the country fixed-effects to have any meaning. These requirements come at the cost of having to exclude Senegal and Mali from our regressions, because in these two countries, almost 90% of the firms in our sample are located in the capital region, leaving little regional variation to be exploited. In the other countries, we find a reasonable distribution of firms across regions, whose number ranges from 3 in Uganda to 8 in Ethiopia.
Our empirical specification in equation (2) is quite simple: We regress firm TFP on measures for the performance of services, aggregated to regional averages. Additional controls in our regressions are fixed effects for countries and for industries, as well as a vector of covariates X that have been typically recognised as relevant for firm performance in the literature. These are export status, firm size (by means of an indicator for firms with more than 50 employees) and domestic versus foreign ownership. For the latter, we follow the standard definition of foreign direct investment used by the International Monetary Fund and consider firms with at least 10% foreign capital share foreign-owned. 4 Finally, since location in the capital region may have advantages that go beyond differences in services provision, we also control for location in a nation's capital.
Equation (2) is estimated using robust standard errors clustered on regions, following the procedure suggested by Moulton (1990) . With respect to our services performance variables, we generally prefer the objective measures to the subjective ones, because we believe that the former are less subject to the possible endogeneity of perceptions. It turns out, however, that the respective subjective and objective measures are highly correlated, as can be seen from some simple descriptive regressions presented in Table A1 in the Appendix. This gives us reason to believe that we are capturing differences in access to services across African regions in a meaningful way. When estimating equation (2), we have a choice: we can enter the services indicators either one by one or simultaneously. If the indicators for all services matter, the one-by-one models may suffer from an omitted variables bias. On the other hand, to the extent that the performance across services is correlated, a regression containing all indicators at once may suffer from a multicollinearity problem. Given this situation, our strategy is to estimate equation (2) both ways. For ease of exposition, we will first enter the performance measures for the three services sectors separately into equation (2), and then present the results of a model containing measures for all three at the same time, including a model in which we condense the services variables into a principal component to mitigate the multicollinearity problems.
Results

Electric Power
We begin with the provision of electric power. Table 2 shows the relationship between manufacturing firm productivity and the performance of this sector in the same region, suggesting a significant relationship between the measures of manufacturing firm performance and the reliability of electricity provision. The variable available in the Enterprise Surveys for this sector measures the number of days with power outages over the previous year. A Services Inputs and Firm Productivity in Sub-Saharan Africa 587 particular caveat applies to this sector: faulty energy provision from the public grid does not necessarily imply that the firm had access interruptions, because producing electricity in-house using a private generator is a means of circumventing the deficiencies of electricity provision from the public grid. Given the significant scale economies in electricity production, it is clearly not a costeffective way of providing the firm with energy, but generators can dampen the link between the reliability of power provision and firm performance. This is why we want to control in our regressions for the use of firm-owned generators.
The estimated coefficient on our outage measure is negative and significant at the one-percent level using the semi-parametrically estimated firm productivities (and at the ten-percent level using ordinary least squares). In other words, firms in regions with Robust standard errors clustered by regions in parentheses. * , ** , *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. The services-related variables are used in regional averages. more frequent power outages are less productive than others. We also find the coefficient on the share of firms that own a generator to be significant and positive. This is consistent with the interpretation that firms that are able to generate their own electricity are benefiting from the fact that the continuity of their production is not dependent on the continuity of local energy provision. In fact, our data display a strong and positive relationship between the decision to acquire a generator and the degree to which firms perceive electricity supply problematic. As shown in the Appendix, a firm's perception of the difficulties in accessing reliable energy is a highly significant predictor of the firm's odds of owning a generator. This is true both at the level of firms and for regional averages.
Telecommunications
Besides electricity, telecommunications services are a further essential services input for manufacturing firms. Information on the functioning of the telecommunications sector is available in the form of two objective measures: the number of days required to obtain a new phone connection and the number of days with telephone outages in the last year. We interpret both of these variables as broad indicators of sector performance: In countries with competitive and efficient telecommunications markets, getting a new phone line connected tends to be a matter of at most a few days and there are few outages, whereas in countries with inefficient public monopolies, there tend to be long waiting lists for phone lines (the median wait time in Ethiopia was 90 days, for example), and a lack of investment by monopoly incumbents can cause regular outages. The two telecommunications performance variables measure similar, albeit not identical, aspects of telecommunications performance. Introducing both at the same time could cause multicollinearity problems, but on the other hand we would not want to discard the information contained in either of them. For this reason, in Table 3 we use the first principal component of the two as our preferred indicator of performance in the telecommunications sector.
5 These results, based on clustered robust standard errors, show a significant relationship between telecommunications performance and firm productivity in downstream manufacturing sectors when TFPs are estimated using the semi-parametric estimator.
6 Improved access to telecommunications inputs (expressed by a low value on our measure) is associated with higher performance of manufacturing firms.
Financial Services
With respect to the financial sector, we use information on the role of banks to facilitate payment transactions with domestic and international business partners. We proxy the efficiency with which Robust standard errors clustered by regions in parentheses. * , ** , *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. The services-related variables are used in regional averages. Telecom Performance PC: First principal component of the following two variables: delays in obtaining a phone connection and number of days of telephone outages in the last year, both averaged at the regional level. payment transactions are conducted by using information from the Enterprise Surveys on the number of days required to clear either a domestic or an international payment transaction. For example, clearing a foreign currency wire takes around 3 days in Mauritius and almost 8 days in Ethiopia. Clearing a domestic currency wire takes an average of 4 days in Tanzania. While this is an admittedly specific element of banking transactions, it is likely to proxy the overall transaction efficiency of locally available banking services. Since we are again facing two similar but not identical measures of transaction efficiency of banks, we use once again the first principal component of the two measures as our preferred measure of banking performance.
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The results in Table 4 show a significant positive relationship between firm productivity and the efficiency of the banking system in facilitating payment transactions, as measured by the speed of payment processing. The relationship holds regardless of whether we focus on the processing of domestic currency payments or international transactions, and regardless of which of the two productivity estimates we use. Even when the two measures are introduced together, both remain significant at the 5% level. In other words, firms in those regions where banks operate more efficiently are on average more productive than the firms located in regions with low banking efficiency. 
Entering All Three Services Sectors into the Regressions
In addition to entering performance measures for each service sector separately, it is also interesting to see how far our results hold when we simultaneously enter measures of all three services sectors into the estimation of equation (2). The question here is whether we can detect a significant association between firm productivity and the performance of a given services sector, conditional on the performance of other services. Table 5 presents these results.
Our results for the telecommunications and banking sectors carry through in all specifications of Table 5 . We find a significant positive correlation between the performance measures for these sectors and manufacturing productivity in all cases. For the electricity sector, only the power outages variable appears to be significant and not the generator variable. In consequence, columns III and IV present the same specification without this variable, with no noticeable consequences for the other three services indicators. In columns V and VI, we condensed the information contained in the three significant services indicators into a first principal component indicator, called services PC.
It is not straightforward to interpret the order of magnitude of our estimated coefficients. However, some interesting counterfactuals are possible on the basis of column IV of Table 5 . For example, one can ask what would happen if a country like Tanzania, situated at the lower middle of the distribution of electricity performance (using the power outage variable holding the share of generators constant), were to move to the level of performance of South Africa, the best performer in our sample. The productivity improvement associated with such a shift would amount to 44%, based on the results in column IV of Table 5 . The same exercise with respect to telecommunications performance (measured as the time required to have a phone line installed), would bring an 8% increase in the productivity of firms in Tanzania. Finally, improving banking services to the levels of South Africa is estimated to improve productivity by 22%.
Finally, consider the issue of endogeneity. Even with our regional aggregation strategy, our services performance indicators could still be subject to endogeneity concerns if firm location is endogenous, in the sense that firms that perform better, for reasons unrelated to services, systematically seek to locate in regions with better access to services. Our data give us only limited possibilities to address this issue, particularly because they are lacking a panel dimension. We do, however, take a look at whether there is any evidence that firms in regions with better services access are indeed different from the firms in regions with less favourable services access. In Table A2 in the Appendix, we divide regions around the median value of a principal component of services performance and test for differences with respect to firm characteristics that would seem to matter for their performance: age, size, export and R&D behaviour, the number of products, capital intensity, education of the manager and firms' perception of their technology vis-à-vis their closest competitor across these two groups of regions. Along none of these dimensions do we find evidence that firms display statistically significant differences across regions with different services performance. While this clearly falls short of being a formal test of endogenous regressors, it gives us some comfort to find that firms across regions with different services performance are not all that different, and that their location pattern is unlikely to be driven by services availability.
Conclusion
Difficulty in accessing essential producer services is likely to be one of the reasons behind the sluggish performance of firms in Sub-Saharan Africa. Producer services are a vital input for the manufacturing sector, and their availability, quality and cost are likely to be relevant to the productivity of firm operations. This paper uses a representative sample of manufacturing firms from ten Sub-Saharan African countries, comprising more than 1,000 firms, to investigate the relationship between firm productivity and access to telecommunications, electricity and financial services. In order to minimise endogeneity problems with the measures of services performance, we exploit variation in services provision across sub-national regions. Our results show a significant and positive relationship between firm productivity and service performance in all three services sectors analysed and are consistent with the argument that inadequate access to essential producer services hurts African firms by undermining their productivity.
To a certain degree, the deficiencies in services provision in African countries may be related to the severity of physical conditions, but the importance of political constraints should not be underestimated. Political interest groups that obtain rents from the policy status quo may prevent the policy reforms needed for the development of the services sector. In telecommunications and electricity, for example, vested interests in monopoly providers have opposed the emergence of fully competitive markets in several of the countries studied in this paper. Getting services policy right must be an essential element of any growth enhancement and poverty reduction programme. Inadequate access to services cannot be accepted as one more aspect of the low levels of consumption in Africa, because access to services will help foster the private sector growth necessary to break the poverty trap. 
